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(54) B89!©**M 2jfcg¥»#U— m^zf^r<D9m^m 



(57) [S»t|] 

en®] ss> fgybs, toe 

K*ORftS«JW1t**t* 2 O© Is— tfftfeg] 

*oHffi©77 [rI*«J D c i: fc «fe -a TSiRffi*f or&6& 

Sftfc£JMBW*:i: % pffliJWSRtfnfliJWSfc. 
5 U «j> S^B«3ft*#f *JB 1 RIW&2 U— WHt#*ip 
g# U~tf Jfrfpfc o T, fflfBfl? 1 U-if g|5© p ffiijffi^ 
Rtf n ti^tlMEM 2 U— !f S5© n M««& 

p rams t msmtc mtztiT^&ttitmktT 




iwmm 2 ] mmm 1 b— *r gp© P <i«8s&tf n m« 
mwznetitt&m z b— ygp© n <w««s;Rtf pfflMffi 

•TSIS^ l E«o*SW*b— y 

ratst?^ 3 ] mmm i atf » 2 u— «fv u. 
imxm 5 ] mzm 1 Rt/?g 2 b— tr gB©/>& < ^ *> 

3tm.(Do*><D 1 o<E>¥i*#b— 9*fg^ 0 
[ttsR^ 6 ] MI23I 1 RZffH 2 1^— »f gp©'>* < i: fe 
-35TH\ gfc;tfy»>A (GaN) 

u— tf r-fe § c t *¥f®. tt z m&m 1 nm 5 gate 

<D5 1 O<0¥i!W*:b— tf 0 

[WsRlif 7 ] ««_htc4>;Q: < £ & n gft 

u— tf r -tr >7 y *js^-r 3 Xf s 

wta b— tf r -t v r y *r»/#-rs xf ^ :*&sg d sb 

If! 1 &tf 31 2 © 2 o<0 b— tf T-tr >^ y ^rfflSc-r § Xf 

msm 1 is-yT-byyvcDwffim 1 «8iRtf 191231 2 
«ffi%a«f#^rafc^- l Tiufe^i 2 b— tf r-t >y y <o 
znznmzmzmmRTsmmm 1 swcttipj^-bt-cfi 

MI23I l&t>*3l2(0b-ifT-tr>^y«:SBgHi-L46, il 

b3I23! 1 StfS! 2C9b— *f7-k>7V frP>Mf2«tg£>? 
Bi}f23l \RXSmZ(D U—*?7*i>7V <DitGf2 n 

slif2{5irg^t>^-rS^7 L >y^. Sul2 

m 1 tf r-t y 7 y otttasi 1 tag l < «iif23f 2 



(2) ftffl 2 0 0 0 - 2 5 2 5 9 3 

.2 

tf7-tr^y^Bul2^2«g<D^*< tfev>-fn^ 

— tf 7-b >>r y <DMI23f 2 BffiS U < liflftflBft 2 U— tf 
r-t y7"y ©1312^ 1 «®cr)'>^< t&^-ftifr-Jsa) 

CM^9f 9 ] S5f2m 1 Stffg 2 U— tf 7 -b>7V <D'P 

a < t *>-jji±mikxv ^a^u—- tf T*fes c t*&m 

IMEftHtS-rs^T-yytt, Suf2S«cDJggPA>6 200-3 
00nm<OiS5«:Wrs U— tf^Kg*fr§X-r ^T-feS 

COO 0 1] 
[0002] 

T C <Q)t tf >y ?7 y ^fcffl v> StlS^W^ b— tf Jfr? 
tt, «««l2®«B§©1taif2SfBfi^O®v>fc < tt>TS 
SoTV^, CT^ttCD^b— VT?{±MS780nm<D^ 
b— tf ig^aV DVD ^b— Vt?«^S650nmCD 

b-if m^i)\ s /-cmffiffias rc t> <o«$fit2 

©SfiSriiffc^aSD VDOHD-DVD ^b— VP 
0 {i&S410nm<D»fe^3»(*b— tf^*^ffl^nTl/> 

C0003] 01 fc^-r<j;afc, jttf^^Ty^cfflv^ 
^nrv^s^oy <y^S¥SSf*b— 

tt, S«10l£O±(Cn^3f^102, n§y^J»#:^7<y 
KS103, Sttei04, pli¥W«:^9>y F«105, 

m 1 07S.Q* n s«ai 08* p m¥m# =1 > * * h m 1 06& 

tf n S^#i*M102±tc^-n^nJBfig Lfc^«Jt«:^ 

GaAs^<O«3f4«r^-rtltt780nmifi^©^«co&ft 
T\ AIGalnP^T-fentt650nni3fi^CD^S-ps GaNlSTfe 
ntt400ntnjfi^©iSS-p^-r5cDT^So 
[0 0 0 4] tC5?, ±lBbfc«fc'5^»*b— tf 
tt, 5> C *}*i6 5. nfc#— <Dl^fitc*5V^TcD^|gJg 
•TSfeWTfeSo fCT, fi?IJ^tt, CDMDVDf-f 

b— Vfcfc'V^Ttt, WT©J:5ftfl*»l«*'Sfflffnt 



-2- 



3 

ft u-if jR?*wr s tr >y * 7 -y ^*a»«» y u— v 

rt«fcJMIU cnt«fcoTB4«lflF*fT5» 2) ifcg 
oaas¥i»ftu— If*?* 1 ocotf'y *rYv?*v'r 

[0 0 0 5] LfrL&tfP), 1) tf>y^7T 
•y ycT fc eiUHMI*IW««KPft«;rbik SBtf* 

tf&ofc. *fc, 2) ©^rffi-P(±s tf-y^T-y^O lO 

© u>XK.uBk<o u— tf e> ©jtt*is*««s fe«> 

£ U— «fHi?<D5§ftX * -y h OIBMMHMirictt < MS L 
[0 0 0 6] 

[!8WAWi*L«k3f:'rSKH] ^CT, as±fc#— 
©«**fW S¥*ft U— 9* *P *S88fflM^T«B-r 

— tfftfcfs-rsc fc**T?#s¥##u-iff&?a*a*n 
fco sfc, jftfi«w-t?a<» fgftjs> e-Afctt, mat 

o© u— !«fc«S£*- set U— tf «T 

[0 0 0 7] 

[IS®*l$??*-r 3 /£&©¥©] *»MKJ:*^aM*:U— 
tf^?ti> fen SffiSs p3J¥# 

*s t . *#-r a >y ^s^5S**-r i Rum 2 ^ 
•ygp© P fflj«®Rt; n mmmtfzrti^nmmm 2 i>— y* 

[0008] s&k, *f£w\c&&i>>—*r¥m&m?<D 

SBtTjffiT&oT, U— tfT-fe^^U^fiK-rSX-r^y 
7fc*, W&±\C'J>&:< tt>n§H¥W1*B, SttJl, pS 

♦WB*Bffl-r * <t 5 fc x h 5 f U >y STORM'S 
Xf>y^, MG y >y 5>©W»ft tf Sttfc^ttftiJS 1 
R tf S 2 tti&JEjft L T U— 9T -fe 'J *J£j£f S X 

f-vzft, ^£&y> wtsi^—tf7-fe^y*^-r« 

Xry :/*$S 0 it L 1 Rtf Si 20200 if 7-fe 

nMiem 2 &tf ftuiB^ i ©fistc^o wtcit«f«*/r lt 



(3) ^2 0 0 0-2 5 2 5 9 3 

»««T* lRtf»2©U— ffT-fe>^y*lttW:L4& 

£x-f-y7i:> wj3»iRtf*2<ou— yr-fe^yjjp 

f7 7*t, lttie»lRtf»2 0U— «f7"bV^UOttE 
n ^J9ft^©iSa?tc«ffi*^fiK-rsX'r>y^ , i:, fr?. 

[0 00 9] 

¥i»ftU— *ffg?«u 9! 1 U— «f»i:SS2 U— tfWfcfr 

/o 6&s 0 mi u-umt, u*s>WB%*rr*«t:*ru 

£A (GaN) ^U'— IfT^oT, n§aGaNJ111±tc, n§y 
AIGaN^5v FS12, S14J113, pS!AIGaN»9 >y F«1 

y •yi'lMSPOav^^ hei5&tf y 

(Ni) «®S31A^3>'^^hS15±fC, Sfe, ?S52*^ 
LTf^V-^ (Ti/Au) «OJI32«<nSGarUI11±(ce 

[ooio] S82 yaw*, y v*Jm&tmt%>T)\s 

5^^A-^y 'i'A-t^ (AIGaAs) fT'feoT, 
n ^GaAsS«21 ±tc, n ^A I GaAs ^7 9 -y KM22. 
23 % p^AIGaAs^9-y KS24, p^GaAsn^^^ hjf25 
*W^«US * nfc*JM6M& 'J -y ^«gp© n 
§!JGaAsS«21Rtf y -y jy]lgI5cD p ^GaAsn 1/* >? hm25 

^53*^-LT^-y^vr:-J;A (Au-Ge) 
50 M33 x ^54*/TLT^PA (Cr) Sfii^34*^tl^-"nn 
SJGaAs»tg21Rtf p^GaAsn ^ H«25±tSa*nT 

[0 0 1 1 ] -?-LT, mi U-lfgP^pWa^Rtf n{BJ 

•B^n^nfWBiB 2 u— «f sb© n fli«a&tf p ®ja 

2 V— *fg|5©Au-Ge^«^S33(i, (Au-Sn) 
^35lC«toT^^nTI/^So Sfc, Si U-lfffltO 
^0 Ti/Auttei@32i:m2L^— <fjpDCr«SM34». Au-Sn^- 
^35lC«i;oTS^^nTV^ 0 
[0 0 12] S&t, ^1 V— «fg|5©ngs!GaNji1UC^3 
t ^ Tif6^B 1 6©@B2 nfeffi S^ffiiJ©® K tt, T i /AuB 

(Ti/AI) *^i:LTfe«fc^ 0 |pl^{cm2 U— »fg|5© 
nS!6aAsS«21ti:*5(,>Titftgrei6(DBB*nfcffifcK^{SI!J 
<D35{C«, Au-GeWfisSlA^SH^nT^So k±o*p#« 

sicjiot, H3o«ffliiisfc^r«fcdte, miu-tf 

g|5Rtfm2 U- ifg|?tt, ^n^nDiRtfDa©^^-- 
J0 K^MLTV^o ^LT, C©2-P(D^^-K(i, 
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So ate, i i#flK«»E*t«[n*fc*tt* i u— tf» 

[0 0 13] ■ 4 gl u— ifgpt 

iE(D/h$l,N->3 v h*—?^*— KD.chott*^*-a-/c 
iiT*feott>J;l\ C<D«^ fD2CD«I 
fmt 9*Di <OiS»Wffi*i«*Mn»*T» * LV 

(DT'&So ->a b*-^*- Ktt, ffi 1 &t/^2 P 

[0014] 0 5 ic^TJ: 5 fc, J: 
{* U— If tt, '>H?h 3— K*«WM* U— f gP 

{c^*nfc¥»»t'-if^?-efeSo m i u-ifffls 

tt, •JyS'WiawrsSftJHrUfA (GaM) £U-1f 
T*&oT, nSGaNM11±{C, nIJAIGaN?9>y K/112, 
n§«AIGaN;*jVFJi17, piUAIGaNtf-l' K«1 

8, pSAIGaN*9-y K/114, p^GaN^^ ^ hfi15# 
M&flW * tifc£Jl$tjftttfr 6 & So 'J >y ^IISPO n > 

2 * hm\5Rvo v s^sgp© n mams \ ©-g&jc^n 

*~>Vtl (SiOz) ©&£<eiiS16tfffloTV->So 

^51^bT->yy;b/^ (Ni/Au) SffiW36^p 
SGaNa;v*i7Hf15±l;: % ^52«r^LTTi/Au« 
®132tf n liGaNHI 1±tcia^nrv>So 

5^>)i,-^y!>A-tS (AIGaAs) iU-n$oT, 
ngJGaAsS1£21±l<:, nMAIGaAs^5<y K«22, nMAI 
GaAstff K/126, gffll23, pgJAIGaAstf-T K/127, p 
§yAIGaAs*5 -y FJf 24, pSgGaAsn V* ^ FJg25}WR# 
^£*l/c£;i$;g&fre>&S 0 pUGaAsa^^^ b/i 

25tc p s!^Mfb«< i o' » ~i o 2 ° i /ccmm<Dm&-vmu 

7Vi<0 U >y S>*flB« LTfet), I'Jv *JoMMU\c it n 
IMIGaAsa^&^Jf 28#&£nTV->So C CX'V v'J 
it. pUMIGaAs^-y K^^W-glUC^A/C^Tfc 
&V\> U-y^@gP£DnSGaAsa«cD— gBfcS&53 

n £A I GaAs^ flK«?Sjl2807-g[$07±t;: fe ^54*JB^ L , 

So ^LT, ^53«r/rUTs Au-Ge£-&«i®33tf n SG 
aAsa«21±^ia^nTVSo &54*ftLT. p 

§UGaAs3V^^ h@25±{CCr«M34, Pt«f N!JI37jt><iE 
SnTVSo Cr®ffiJg34&tfPt*m]JS37*:flSift 
^^28±tcM±-T S £ -5 tc LTAu-Ge-g-£/i33atf 132 
ftTI^S 0 Au-Ge-a-^ilSSafi, fliffitfc*®128± 



(4) . #582000-252 593 

6 

tC»ltStlSJ;^tcLT*eigSM16aA^BH^tlTV^So * 
Lis Pd«gJB38tf« «»fflW*28<D-«lc»L.ao|& 

So 

[0 0 16] ^bT, « 1 U— »f»ONi/Au*aW36 
hs m 2 U— 9 1 'g(5(DAu-Ge^ttM33A^Au-Sn^M35 
(CfcoTj&MSftTt^So ^ 1 U— tfg|3©Ti/Au 

StcT i /A I ^ L < itl i /Au*^ 6 * S»H6CWgBi* tlTI/^ 
S. H«»cSg2 U— 9*gP<DnS!GaAsS«21K:feV»Ttfi^i 

« i mms txrew t fcmmmc itku-Qemm 61 a^ih^ 
nrv>s„ . 

[oo i 7] *'>*•'S®fiK^c^3^,^T, ia 4 ©^MffiHSgicjr? 
-ri^tc KD2*«^-rsm2U— *f»©a» 

Bffi*^*— KD.chottfc ioTM«-rSCl h*<T^ 
S©T*35So 0 4 ©^01 l2?3[S)k:mj3it^lSStnS«t'5ti: 
«JE««f«r4n*nfci:**H6fcSVr. Au-Sn^«35, P 
20 dffiM38*/M^Ts a«J»s@H28K:IBSit!b^nSo £ 
£T% PdWMmWt, n^AIGaAsmSft^S28i:i/3'y 
h^-^f^-- FD. a hott*Jgjft-r«tf, MS?a(R]<D/W 

So ^Blc, Au-Ge^33ai:nSAIGaAsmSit^S28li > 
5>y^gEfi4T'feoT, mcMi/Mit, &0m<Dj5ttnlc 
MtlSo ±il!L/c:*'5t£:pSGaAsn>'^^ hM 

25icit, PS^HMAtF— lf>^SnTlr>T, ^SW* 
«M«««r#LT^Sfc46, CrSM34i:p§JGaAsa> 

JO 730)73 iBltcSitnSo W±©«fc3fi:LT, ^2U-1fg|5{C 
BflStfcWlSO-e&S. 

[0 0 18] —7a, 04^01Ii7a(n]ti:ffl8it*^tl5 

8SnS„ ±aib/cPd««38i:n^AIGaAsSM 
^S28^5>*S">a -y h^-^^-KJCjMTa-I^IO)^ 
-TTXffiMil^S/'c^ cn^JEW-TSo **^Mt;: 
<toT, m*.t£. QaN3R<0* 1 tfW*i!iff«-&*fc 
a6fCfe?Sl^nS3 (SIIRS^fflf) ~6Vi:V>orc, GaAs 
^©^2 l^1fffiO«flUfflH«flE*aA*«EO*»ft» 

[0 0 19] *58WfcJ:*i|s##U— tfJR^tt, SIR 
tf»2U— "»ftt©fi**t>«# % GaN^l^— IffcGaAs^ 
U— tfo^lBfCPS^^nSfecDTtt^V^ AllnGa 
P^b— tf\ GaAs?SU— If, flafBRU— »f, InP^U— »f 
^3b->e.jMJR*nS2O07U'-lf^-3TfcJ;v\ 
|b|-od#*4^^ 6 * S U— if X?*e»6fc*T fe A 
v^o co)ig^ BPin«E073iRi*^^.S£:i:T?lx— 
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T*t#S<l£tftti#S©-e;&So 
[0020] jWc, WTfc*^fc**affldWs**U 

— ifiR^oKSfi^ifefcov^wa-r*. a 7 few*** 3 
jc, « i &tf* 2 u—*rw<D&m®mto*mi$.?z% i 

co o 2 i ] m i zmmmfc i wcvoRitsprtfc^ 

LT, ngJGaWflK nliAIGaN^y FS12, S14JB1 
3, pgJAIGaN^y KJS14. pSiGaNn hJB15& 
JBfcSUBbT»&n«o ^2^S«|ji«:2{i, n 

SGaAsS«21±tc, nSAIGaAa^y FJB22, fi'l4J12 
3, pSAIGaAs^y FA 24. p^GaAsn^^^ h«25 

coo2 2] msRxfM9K.m-^^^ miBixfmz 

T, M 1 &mm&& 1 fcfcVTttfcBWlfil 3 n SJGaN 
S1 1 ©*SJI© < 1 1-00> $ fctt < 1 1-20>73lBl h ft S <fc -5 
^^fWjtfl^Kfc^TtifcBWlSJS' *V GaAs 

tta©<iio>#i&fcaa*ste>jys>*»ja"r*. « 

$-TSJ;?fc, ftlfttf&2 3MMtiB(*L 2tt» 5^ 

2 © U y i>H©*gfc, Sffifclg 2 ^Jgfltjgft 2 © U y 
s?©«tt, » 1 1 ©U y sWoWfc&S £5 

[0023] setc, sg 1 &mm&w 1 ©u y sxddwp 

laRtf 'J «y 'J y 5>OlBO«»1b, » 2 £/f «t3g& 2 
©'J y ^©TMSKaRtfSgKbO— gRfcU y^Ojffifi-f S 

X*^y*£l&2;LT, fR 1 gMMtifitt lOU? S^ODW 

iitf*n*n«a**!Wi»tf52*«js-r*. 

fclg 2 ZMffifeW 2 ©U y 5>OK»2aRtf SSKbfc* p 
SGaAsn £ h/125Rlf n §UGaAsffig21 tfStH-T S$ 
g|553Rt;54«:^n^n^-r5 8 
[0 0 2 4] $ 1 $JBfll£tt 1 ©±fctt, S&lcOSI* 
^LTp SGaN 3 > # £ h M 1 5±tCN i HH® 3 1 /Au«t>M 



(5) 2000-252593 

S 

H35a/Au-Sn£^135«:ll£SW!'rSo £52*fl- 
LT n UGaNS1 1 ±{CTi/Autt<i«32/Au4'K^35a/Au- 
Sn*&J135*)Wc8Wr*. »2£JB«5B#2©±fc 
lis &53%ft UT n £/GaAsgfi21±lcAu-Ge-£-&J133/A 
u*WS35a^r, Sfc, «g54?r^LT pSAIGaAs»25±tc 
CrBM34/Auct>^®35a«rilcD)IS»i:aS-r5o COS 
2£JSMSii#2«, 345iCT*5»WOT--;U«:ffo 
T, Au-Ge-a-^ftM33/n§UGaAsSffi2107a-('>'i7* 
*ff o T*— 5 >y ^tt*5fe#-r So 
70 [0 0 2 5] «±©J;5lCLTHS!LfclfS lRt>*^2^- 
JMNMfcK 2^r, Si#"»K:j«iBiKJgJ«*n«:«S1i:53 
&t/52i:54i:jbWiB]-rsJ;5»cotfet)-eT, "Tftt?* 

b i &mm&fo i ou y ^omspia i;^ 2 zmmm- 2 

o U y s>©S*2b*S * fc» 1 ^jf*5ii* 1 o U y s?o 
Sgpibfc^ 2 ^JWS5Ii* 20 U y f ©BWMrtWlW* 

So *^S*&fcfeV>T, Jgl&c;ffi2$JI«eB<4:U 
2 tc U y i^OflFSa i: H^f \n v— * 4 R.t>* 4" &&t>frV 
iiX-y^^^tCjCoT^ftT^T, Ctl*0€*t>^ 

[0 0 2 6] 01OtC^-r«fc3K:, S?^KJB lRtf«2^ 
1 , 2 1tVkh J T*'KM Lfc£ g^^HMS L 
<{iS*+7>:|g (5-10%) Ifffl^tfT'Au-Sn-a-^OWS 
?gSTfeS278°CJ.X±Kj!in^-rSi:s AutfJffiS35a{4, Au 
-Sn-&^M35fcIS? t) 5i*nr^ 1 23:?>*m 2 ^SflBStt 

1 , 2«r^S-i±L.a6e>nSo WL 1 ^MIGBft: 1 A" 1 

fcWJOlfcSo D-^r-YTatglOO^ti, ±T 

SSffi^taiffiO-U-7r'('7a«10*fflvSci:tc < t»), -9- 
30 7r-fTaffi10©¥S5f*S*i»M«tifcai:jK*fffllOffi 
^&200~300nmOiftS**-r«U'— »fJt«:^TSo KiS 
«OUH%lCj»LT, ■9-7r-l'7{43IWt?a6S*V Ga 

— «f)fr&®l|XLTf83&U GaNf±^SGai:gJftfc«-ft?-r 
So *«QaO|IM»4aaa«1?**fci6» *«*40tg 

^nSOT^So LT»&ttfe-9-7r-rr»«io* 

(f^y/T/^T'feoTfeJ:^) «®60^*fTSo 

^ [oo2 7]^:. mmnttm-t sm 2 2 © 

n^GaAs»ffi21{4 % W«ttO«jiR*»5*OJ|t**»<f 
SCiAWSU^, -^T-3S«OfgT*fe#lSbT> 
7 7lf^8i-!?, ^Oj?««:100/imga^ftSS-J?9T 

U\, WJB^s ^•o«ffi^S?-P / >ft/'£ttx-y^^ybT 
APl^pt— i?m*f&&ls. CO±KAu-Ge'a-^?>'5:S 
mfiB61^»-rS 0 «®O*-5y^1£5fe#Ofc46fc30 

o'cgfiojgtt-eiiD^a^fT^o cojfra&sasosfi 
a, » 1 atf» 2 ^s«i3S^ 1 » 2 (omm^mm. c 

50 ftV>8*Oja*Tff5. 
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C0 0 2 8] muicTik-rmic, mztircm i Rumz 

g|5fc tf «fi§g(DS 2 MB HSf S If >y iP? £V -V*: y 

•?M*AtlT&ffi LT?y -/81^#S„ 
[0 0 2 9] &L±<D£*>lc LT»P.tlfcH^(C*5VT, 
GaNRtf GaAsCDf&fc^&^n^ni. 3W/cmKhO. 46W/cmK 

[0030] 
[HSofflJU&IWIi] 

[B i ] t£*<9¥i»# u-ifss^ ©# igflj^-r mm 

0T*&3<, 

[02] *»B8»cj:*imw*:u— »f*?o«a*w-r 

[03] H2©iMM*:U— tf*^0««BISHT» 

[04] *awte«k*flS©¥ilW*:u-'Wls ; ?o«fiiiig 
[05] if«?<o«ig*^-T 

w®0-esso 

[06] H5 0*««cU-1fjR?©Jlliat;*2U- 

[07] u >y ~y&jm<om i 2 ^meKtsow 

S0-e&3„ 

[08] U -y 1 RtflS 2 $J|fl|£tf*Oft 

H0TfeSo 

[0 9 ] mmmmm<Dm 1 jb 2 ^s^jg^ows 



[01] 




(6) t^Bf! 2000-252593 
0T-&3o 
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